One hundred and nine male patients took part in a randomized trial of elective suprapubic or urethral catheterization in retention of urine. The self-retaining trocar suprapubic catheter proved safe and reliable in trained hands and its use was associated with a low incidence of side effects. The suprapubic catheter when used to allow continuous flow resection appeared to lead to decreased blood loss and reduced resection time. No decrease in urinary infection rate over the period of hospital stay was noted in the suprapubic group. The suprapubic catheter was more comfortable than the urethral and also allowed a trial of voiding prior to removal. Use of the suprapubic catheter was not associated with an increased hospital stay.
Introduction
Suprapubic catheterization is used electively following gynaecological surgery and in particular after vaginal or suprapubic operations for stress incontinence and prolapse. Suprapubic catheterization may also prove necessary when urethral catheterization has failed or for some reason urethral catheterization is thought undesirable, such as a possible urethral rupture. However, there is little information on the elective use of the suprapubic catheter in male retention of urine. Bradbrook & Abrams (1977, unpublished) showed that by using a suprapubic catheter there was a reduced incidence of infection and that when infection occurred its onset was delayed.
There has been considerable interest in the continuous flow resectoscope (Iglesias) in transurethral resection of the prostate. A possible alternative to this method is to use a suprapubic catheter as the exit for irrigation fluid from the bladder during prostatic resection. This study is concerned with the role of the suprapubic catheter in the preoperative, operative and postoperative care of the patient undergoing prostatectomy.
Methods
Patients were allocated alternatively to the urethral or suprapubic catheterization group. All patients had to satisfy the precatheterization requirements for the suprapubic group, i.e. no undue obesity; a readily palpable bladder; no vertical lower abdominal scars or other scar which may have interfered with catheterization; and no previous peritonitis which might have led to bowel adhesion to the lower anterior abdominal wall.
Those patients allocated to urethral catheterization had a 16 French gauge plastic catheter passed using lignocaine and chlorhexidine gel and a 'no touch' technique.
The suprapubic region was shaved in those patients in the suprapubic group. The skin and deep tissues to the bladder wall were infiltrated with 1% plain lignocaine at a point 3-5 em above the pubis symphysis. The needle was then passed deep to aspirate the bladder. Only if urine was obtained did suprapubic catheterization proceed. The stab skin incision down to incise the rectus sheath was made with a No. 11 scalpel blade. A 16guage self-retaining trocar catheter (Ingram) was then passed into the bladder sufficiently far for the tip to be close to the internal meatus. The catheter balloon was then inflated with 5 ml of saline. Both the flange and the catheter itself were sutured to the skin. Catheter specimens of urine were taken from all patients on the day of admission, the day of operation and the day of catheter removal as well as on alternate days. Infection was defined as 10 9 organisms per litre with at least 50 white cells per litre in an uncentrifuged specimen. Staphylococcus albus was regarded as a commensal organism unless persistent and accompanied by pyuria.
The urethral group usually had their catheter removed on the third or fourth postoperative day. In the suprapubic group, if the patient went on to a retropubic prostatectomy the suprapubic catheter was removed at the time of operation and the urethral catheter on the third or fourth postoperative day. If the patient with a suprapubic catheter underwent transurethral prostatectomy, the catheter was usually left in situ and in some cases used for peroperative and postoperative irrigation. Usually a urethral catheter was passed at the end of transurethral prostatectomy, being removed on or about the third postoperative day. The suprapubic catheter was clamped on the same day and a trial of voiding instituted. If the patient voided adequately the suprapubic catheter was removed 24 hours later.
The peroperative blood loss was measured in some patients using the method described by Jansen et al. (1978) . In these patients the time of resection and weight of tissue resected were recorded.
Results
One hundred and nine male patients (ages 49-96) were included in the trial. Three patients who were catheterized suprapubically because of failed urethral catheterization were excluded. Four further patients who had suprapubic catheterization failures were also excluded: in one patient the balloon burst, in two drainage could not be established and in the fourth drainage failed after 6 hours of catheterization. Adequate data were available for 50 patients in the urethral group and 52 patients in the suprapubic group. Table I shows the surgical management of the 102 patients. Certain peroperative features were associated with the urethral and suprapubic groups. Urethritis and urethral slough as well as posterior wall cystitis were common in the urethral group. In the suprapubic group marked basal cystitis was often seen. In those patients who had been catheterized suprapubically and who subsequently came to retropubic prostatectomy, retropubic oedema and haematuria were seen. However, there was no increase in the incidence of wound infection in this group. Table 2 shows the peroperative blood loss recorded in 15 patients from the suprapubic group and 12 patients from the urethral group, all of whom underwent transurethral resection. The mean resection time and blood loss is lower in the suprapubic group in whom the suprapubic catheter was used for peroperative irrigation. However, the weight of prostate resected was less in the suprapubic group. Table 3 shows the incidence of infection during hospital stay to be higher in the suprapubic group, although this did not achieve statistical significance (chi-squared test, 0.2 > P > 0.1).
The most frequent organisms were coliforms 50% and enterococci 17%. Postoperative catheter complications were few and limited to the suprapubic group. In 5 patients there were minor suprapubic leaks after removal of the suprapubic catheter, although one patient who had voided well when the suprapubic catheter was clamped developed a major leak after removal of the catheter. A urethral catheter was used to drain the bladder for 48 hours; following removal of this he voided well and did not leak suprapubically.
Patient comfort was markedly better in the suprapubic group where 75% of patients experienced no discomfort with their catheters and only 12 0 0 found them uncomfortable. In the urethral group 64% of patients felt their catheter to be uncomfortable, whereas only 18% were unaware of their catheter.
Mean hospital stay was not significantly different: 11.8 days in the suprapubic group and 13.1 days in the urethral group.
Discussion
The routine use of the suprapubic catheter has not led to any significant complications. After an initial period of supervision all housemen proved competent to use the catheter. The criteria for inclusion and the rules for introduction of the catheter were adhered to rigidly. Housemen were taught to drain the bladder using a method other than urethral catheterization so that they were not tempted to persist with urethral catheterization where this was proving difficult. The Ingram catheter was easy to use and its use did not appear to involve any significant technical difficulties. However, this type of suprapubic catheter is much more expensive than the urethral catheter.
The suprapubic catheter may well lead to a lower incidence of postoperative stricture by removing the need for a preoperative urethral catheter. However, further studies would be required to establish this point.
It seemed that continuous flow resection using the suprapubic catheter facilitated prostatectomy by allowing continuous resection without the need to empty the bladder frequently. It allowed easier visualization of bleeding vessels and was not associated with blockage of the outflow by resected prostatic tissue. However, because the mean resected weight was less in the suprapubic group, the good results shown in Table 2 may be misleading. Table 4 represents an attempt to compare the 15 suprapubic patients from this study with IS other patients (who had urethral catheterization) selected from a larger separate study of peroperative blood loss. The data from this group of IS patients, paired for resection weights with the suprapubic patients, also suggest that the suprapubic catheter leads to reduced blood loss and decreased resection time. It is difficult to establish this point with certainty due to the difficulties in finding adequate control patients and the many factors affecting blood loss during prostatectomy. Blood pressure, age, type of anaesthesia and the vascular structure of each individual gland are likely to affect blood loss as well as the weight of gland resected and length of resection time.
One of the main aims of the study had been to confirm the reduced incidence of infection reported by Bradbrook & Abrams (1977, unpublished) . It was therefore disappointing to find no statistical difference between the two groups. The basic protocol of both trials was similar. Catheter drainage was, however, different. In the 1977 study a closed drainage system with regular wound or penile toilet was used; in this study a non-draining urine bag was used requiring frequent disconnection of the system. In addition, toilet procedures were not carried out so frequently. It is beyond the scope of this paper to discuss the significance of postprostatectomy positive urine specimens. However, most patients are asymptomatic despite numerous bacteria and cells in their urine, and the infection willclear without treatment as the prostatic fossa heals and the slough separates.
The suprapubic catheter does allow a trial of voiding and assessment of residual urines, although this procedure may lead to more conservative catheter management than with urethral catheters. However, the length of hospital stay was no greater in the suprapubic group.
